The place of origin of the vegetative fibers is the brain and the spinal cord. The sympathetic portion arises from the cord alone, beginning at the second thoracic nerve and continuing down to and including the second lumbar.
The fibers which comprise the autonomic portion arise in part from the brain stem and in part from the sacral region of the cord.
The distribution of these fibers is widespread, but only that of the autonomic system will be given, as it is the one with which this contribution mainly is concerned. On account of direct clinical bearing, their distribution will be described in some detail.
The fibers which arise from the brain are contained in the third, seventh, ninth, tenth and eleventh cranial nerves.
Those of the third nerve go to the ciliary ganglion, whence other neurones take up the impulse and carry them to the ciliary muscle and the sphincter of the iris. It is probable, too, that the elevator of the upper eyelid receives autonomic fibers.
The fibers of the seventh nerve are those added to it by the pars intermedia of Wrisberg, and with those from the ninth, tenth and eleventh, go to sundry ganglia, whence secondary or postganglionic fibers emerge. These "innervate the blood vessels of the mucous membrane of the mouth, throat, nose, and paranasal sinuses, the salivary glands, the heart muscle, the glands and musculature of the trachea and bronchi, the glands and musculature of the digestive tube from the esophagus to the colon (gullet, stomach, intestine, liver and biliary passages, pancreas, and ducts), as well as the blood vessels and tubules of the kidney."l The sacral part of the autonomic system derives its fibers from the first, second, and third sacral nerves, and is distributed through the pelvic plexus. It supplies fibers to the "musculature and glands of the lower colon, sigmoid, rectum, anus, urinary bladder, and genital organs, and to the arteries of the rectum, anus, and internal and external genitals."l In action the two groups, the autonomic and the sympathetic, are antagonistic, and it-is generally conceded that all glands which possess ducts and all involuntary musculature receive a supply from both. Upon the maintenance of a proper balance between the two depends the normal functionating of the structures to which they go. If the autonomic supply is irritable, the organ will overfunctionate in one direction, and if the sympathetic is in a condition of hypertonus or excitement, the excess of action will be in the other. As glands and muscles are the organs to which these impulses go, the result will be manifested by hyper-or hyposecretion on the one hand, or by spasm or relaxation on the other.
The control of the entire vegetative systems, both autonomic and sympathetic, is believed to lie in the cerebrospinal axis, where possibly a regulating center exists, and in the glar'ds of internal secretion, the socalled endocrinous glands. This latter is quite well established for the sympathetic system, adrenin having been shown to act generally as a stimulator to the entire distribution of this group. For the autonomic system no drug has been found which acts uniformly upon all parts of it. The nearest approach to such a drug is atropin, which is a sedative to practically the entire autonomic system, dilating the pupil, checking the flow of saliva and sweat, and relaxing contracted involuntary muscle. Eppinger and Hess 2 state that it is selective, in that the sacral part of the autonomic system is practically unaffected by it. In a recent paper, Block' takes an opposite view, as the result of having used atropin in what he calls the "vagotonic type" of dysmenorrhea, substituting this term for the older "essential or uterine dysmenorrhea." In this form of' the disease he has used atropin in a limited number of cases with "most satisfactory results." Even more selective is pilocarpin, which has a powerful effect upon the salivary and sweat glands, producing oversecretion, and hence clearly to be regarded as a stimulator of part of this system.
Pilocarpin is known to be so reliable and constapt a stimulator of the autonomic system that it is used in testing for the presence of vagotonia. One-twentieth to one-sixth grain is given hypodermically, and if the .test is positive there will be noted salivation, lacrimation, sweating, cardiorespiratory arhythmia and hyperperistalsis, all these out of proportion to the size of the dose. Writers on this subject believe the drug tests to be quite important. The definition of vagotonia given by Eppinger and Hess' is as follows: "A functional, autonomic system disease, regarded so for the reason that all its symptoms may be identified with those of a itate of stimulation of the extended vagus or autonomic nervous system." But they do not consider this definition to be complete unless there is added to it "a hypersensitiveness to pilocarpin"l and "a relative decrease of reactivity to sympathetic stimuli."· '
The symptoms of vagotonia in general are such as would be expected when the autonomic system is stimulated, and they represent activity of function at the terminal distribution of the nerves concerned. There are many of these symptoms, but just a few will be mentioned to indicate their general nature.
Ccamp of the ciliary muscle, spasm of accommodation and widening of the palpebral fissure are examples of what would result from hypertonus of the,fibers from the third nerve.
Salivation and congestion of and hypersecretion from the nose and nasopharynx would follow irritation transmitted through the otic, sphenopalatine and submaxillary ganglia.
To the vagus itself can be ascribed many phenomena, such as bronchial asthma, bronchial hypersecretion, laryngeal crises, bradycardia, gastric crises, hyperperistalsis and excessive gastric and intestinal secretion.
Through the sacral part of the autoaomic system could pass impulses which would give rise to such conditions as spasm of the anal sphincter, hypersecretion from the intestine, dysmenorrhea, etc.
The blood picture shows an eKcess of eosinophiles. Hopkins 4 says: "Eosinophilia occurs especially where the skin, lung or intestinal element is present, and is increased after pilocarpin, often markedly."
An interesting observation by Eppinger and Hess· is that in vagotonies there is likely to be a marked anesthesia of the entrance to' the pharynx, a condition usually ascribed to hysteria. These authors say: "We wish to state that, on the ,basis of our observations, we regard this phenomenon as entirely unrelated to hysteria." ' The treatment of the condition is the same as that of any other secondary disease, ViE., find, if possible, and eliminate a cause' or focus, build up the health and give proper'medication. The last factor, the medicinal u-eatment, can be managed on one of two principles, either administering a sedative for the autonomic system, or overcoming the tonus of the latter by giving a stimulator to its antagonist, the sympathetic system. This principle is illustrated notably by the successful treatment of spasmodic bronchial asthma, success being possible either by quieting the· autonomic system with atropin or by stimulating the sympathetic by the local or hypodermic use of adrenin.
The case I wish to report in this connection was referred to me by Dr. Alfred Stengel, who had given it long and careful study. The patient was a lad of about twelve years, who for five years had gradually failed in health, with an intermission or two of slight improvement. He presented many symptoms of autonomic tonus and, in addition, had evident disease of his paranasal sinuses.
His impaired health dated back to an attack of measles at the age of seven, which left him with marked nasal discharge and expectoration, which have persisted ever since. There was at times a loose cough, which was productive of a thin, mucoid sputum, which never became yellow nor blood tinged. For a year there was profuse sweating at night,.:and his sleep was much disturbed by sneezing, coughing and expectorating. His adenoids were removed during this time, but the result was unfortunate, as immediately afterward his nasal discharge increased and he developed abscesses in both ears.
Three years after the appearance of the first symptoms Dr. Stengel saw him. No cause for his symptoms was found, physical examination being negative. He was tested with pilo carpin for vagotonia by Dr. Hopkins, and the result was !>'-' tive. He was put upon guaiacol carbonate and extract of be., donna, and some slight improvement resulted.
Two years later he returned to Dr. Stengel, a very sick lin... boy, having lost nine pounds in four weeks. At this time he was vomiting all his meals, a condition which soon changed to a weekly attack of severe abdomina.l pain, nausea and vomiting, which would last about two days. The vomitus was profuse and consisted almost entirely of mucus. With this there was profuse salivation, of a clear, watery character. Soon was oldded to these conditions frequent watery bowel movements. Medication was of little value, and the boy's condition was becoming a desperate one.
It was at this time I was requested to examine him, and . aided by an X-ray examination by Dr. H. K. Pancoast, a diagnosis of chronic suppuration in the posterior ethmoidal and sphenoidal cells of the left side readily was made. The surgical indications were clear, and I removed the posterior end of the middle turbinated and opened widely the offending cells. Improvement was immediate and very striking, as almost at once his symptoms disappeared. In two months he gained ten pounds and was a perfectly well boy except for some discharge from his nose. Later Dr. Herbert Fox administered autoge-. nous vaccines, and this was followed by almost total disappearance of the nasal mucus.
Our interpretation of the case is this: The boy was one with a very unstable vegetative nervous system, and it has been observed that in such a state small stimuli can produce large reactions. The irritation which would cause such a condition of autonomic hypertonus may (quoting Hopkins') "arise from noxa in the form of bacterial toxins, as during or after acute infections, from drugs or from the products of deranged metabolism, mec~anical irritation and so forth." There was present in this case a primary acute infection, measles, followed by prolonged chronic suppurative sinus disease, and we believe that the consequent toxemia and irritation were the exciting factors. For, when this was relieved, the widespread vagotonic symptoms disappeared so promptly as practically to bar accidental coincidence.
As far as I have been able to discover, this case is the first to be placed on record in which such a distinct entity as chronic sintls disease was presumably the exciting cause of such widespread vagotonic manifesta~ions, and in which prompt disappearance of these symptoms followed relief of the local condition. By the free drainage of suppurating sinuses this patient was almost instantaneously relieved of salivation, cough, expectoration, severe abdominal pain, vomiting and diarrhea, for none of which symptoms a physical cause could be found.
As a sinus case per se there was nothing notable about it, as the diagnosis was easy and the treatment simple. The big feature is the field of observation and deduction such a case opens up. It does seem that many other conditions which are but vaguely understood may possibly become clarified when viewed as vagotonic or sympatheticotonic phenomena. For example:
The treatment of bronchial asthma with adrenin or with atropin has been successful in many instances.
Noteworthy has been the nasal treatment by our colleague Emil Mayer,5 Brettauer' and others, of selected cageS of dysmenorrhea.
Another fellow member, Greenfield Sluder,'J after painstaking study, has succeeded in relieving certain symptoms by treating the sphenopalatine ganglion.
These are but a few of the conditions upon which some light may be shed. Undoubtedly many others will suggest them.. selves as being based upon a derangement of visceral nerve supply. Should such prove to be the case, they will constitute a new group whose pathology can be described in definite terms.
In conclusion. An obvious criticism which may be and has been made of this entire subject is that there is much of the speculative in it. In answer to this comment, Barker 1 says: "We find out new facts by forming hypotheses. No man works without an hypothesis. So long as we use hypotheses only to stimulate work, to clarify our views, or to hold even temporarily widely separated facts together, I think they may be most helpful."
Eppinger and Hess,· with the same thought in mind, say: "We know full well that many of the things which we have sated stand but on unsteady ground, but, in spite of this, we hope to have given the impetus to further investigations which may be of great significance for special pathology and therapy."
